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Abstract
Current evidence suggests that SARS-CoV-2, the virus that causes COVID-19, is pre-
dominantly spread from person to person. Aim of this narrative review is to explore 
transmission modality of SARS-CoV-2 to provide appropriate advice to stakeholders, 
in order to support the implementation of effective public health measures and pro-
tect healthcare workers that primary face the disease. “In vivo” and “in vitro” stud-
ies from laboratories and hospitals confirmed the presence of surface contamination 
and provided insight of SARS-CoV-2 detection in the air, particularly in indoor set-
tings with poor ventilation where aerosol-generating procedures were performed. 
Measures for aerosol reduction, in conjunction with other effective infection control 
strategies, are needed to prevent the spread of SARS-CoV-2 in dental setting.
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1  | INTRODUC TION
The novel coronavirus disease (COVID-19), caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), represents 
the most significant public health emergency that the world has 
faced in the last century. The outbreak started in Wuhan, China, 
with animal-to-human transmissions, followed by sustained hu-
man-to-human transmissions (Zhu et al., 2020). The latter is pro-
moted through the ACE2 cell receptors that are detectable in the 
respiratory tract (Wit et al., 2016), (Zhou et al., 2020). SARS-CoV-2 
has been found in the saliva of over 90% of infected individuals by 
viral culture method (To et al., 2020), and significant viral load in oral 
fluids (predominantly saliva) was confirmed using a highly sensitive 
SARS-CoV-2 RdRp/Hel assay (Chan, Yip, et al., 2020; Chan, Yuan, 
et al., 2020). Moreover, nasal and throat viral titers were found to 
be similar in both asymptomatic and symptomatic patients (Zou 
et al., 2020).
Understanding transmission modality of emerging infectious 
disease is essential to give appropriate advice to stakeholders, in 
order to implement effective public health measures and protect 
healthcare workers that primary face the disease. Among differ-
ent working categories, dental practitioners are the workers fac-
ing the greatest risk of possible contagion of virus and bacteria 
from patient oral cavity and respiratory tract (Laheij et al., 2012), 
(Petti, 2016). The close contact between the mouth of the patients 
and the dental operators clearly plays a fundamental role in the 
exposure with infected secretions, such as saliva and respiratory 
secretions or corresponding droplets (Szymańska, 2007; Zemouri 
et al., 2020). Moreover, the risk may significantly increase by sev-
eral dental interventions performed with instruments that rotate, 
vibrate, or expel compressed air (Zemouri et al., 2017). These 
procedures may potentially spread infection creating aerosols, in 
conjunction with possible emission during breathing, speaking, 
sneezing, and coughing (Judson & Munster, 2019). In the dental 
community, there is the concern that aerosol-generating proce-
dures (AGPs) could facilitate the transmission of SARS-CoV-2, ex-
posing to the contagion both dental staff and patients. Therefore, 
the aim of this review is to evaluate the transmission route of 
SARS-CoV-2 and elaborate on AGPs and aerosol transmission in 
the dental practice.
2  | MATERIAL AND METHODS
In order to review the literature regarding the transmission route of 
SARS-CoV-2 in a dental setting and elaborate on aerosol produc-
tion during dental procedures, an electronic search was conducted 
on PubMed (Supplementary file 1). Additionally, recommendations 
from Italian (ISS), European (ECDC), American (CDC), and global 
(WHO) health organizations were considered for additional informa-
tion. Relevant articles from literature revisions/commentaries/let-
ters were also searched.
All the studies in English or Italian language reporting direct 
evidence about transmission risk of SARS-CoV-2 in dental practice 
were considered. Furthermore, indirect evidence from “in vivo” and 
“in vitro” studies for any setting was used if direct evidence was not 
available.
3  | TR ANSMISSION ROUTE OF SARS-
CoV-2
The classification systems of routes of respiratory disease 
transmission are based on the dichotomy of respiratory droplet 
emissions into “large” and “small” droplets, firstly published in 
the 1930s by W.F. Wells focusing on tuberculosis transmission 
(Wells, 1934). Large droplets (or respiratory droplets: >5 μm) 
remain airborne only briefly before settling because of gravity, 
contaminating surfaces in the immediate vicinity (<1 m) of the 
infected individual (Anfinrud et al., 2020; Barker & Jones, 2005). 
Conversely, small droplets (or droplet nuclei: 1-5μm) can stay air-
borne for hours because they are too small to settle because of 
gravity. They are carried by air currents and dispersed by diffusion 
and air turbulence, contaminating surfaces over long distances (> 
1m) (ASHRAE, 2014).
This classification system, adopted by the WHO and other agen-
cies (such as the Centers for Disease Control and Prevention—CDC), 
categorizes host-to-host transmission of respiratory diseases as 
droplet (direct or indirect contact modes) and aerosol transmission 
as the main possible modes of transmission routes (WHO, 2014).
According to the WHO (2020), SARS-CoV-2 is primarily 
transmitted between people through exposition of mucosae 
(mouth and nose) or conjunctiva (eyes) to direct or indirect (fo-
mites) contact of respiratory droplets (Burke et al., 2020), (Chan, 
Yip, et al., 2020; Chan, Yuan, et al., 2020), (Huang et al., 2020), 
(Li, Guan, et al., 2020; Li, Pei, et al., 2020). Initially, the WHO ad-
vised also that transmission through the air over time and distance 
could occur, but only when aerosol-generating procedures are 
performed. These partly included: positive pressure ventilation, 
tracheal intubation, airway suctioning, nebulizer treatment, and 
bronchoscopy (Tran et al., 2012).
A very recent experimental study by Van Doremalen et al. (2020) 
evaluated the stability of SARS-CoV-2 and SARS-CoV-1 in five en-
vironmental conditions (aerosols, plastic, stainless steel, copper, 
and cardboard) and estimated their decay rates. The authors re-
vealed that SARS-CoV-2 was more stable on plastic and stainless 
steel (up to 72 hr) than on copper (up to 4 hr) and cardboard (up 
to 24 hr). Moreover, they observed that SARS-CoV-2 remained vi-
able in aerosols throughout the duration of the experiment (3 hr). 
Since the experimental nature of the study may not reflect normal 
human conditions, the authors concluded that both aerosol and fo-
mite transmissions of SARS-CoV-2 are plausible, since the virus can 
remain viable and infectious in aerosols for hours and on surfaces up 
to days (Van Doremalen et al., 2020).
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A recent study aimed to determine distribution of SARS-CoV-2 
RNA in hospital wards in Wuhan, China, testing air and surface 
samples. The authors observed that contamination was greater in 
intensive care units than general wards but aerosol distribution char-
acteristics in the general wards indicate that the transmission dis-
tance of SARS-CoV-2 might be 4 m (Guo et al., 2020).
Another very recent study by Liu, Liao, et al. 2020; Liu, Ning, 
et al. 2020 measured SARS-CoV-2 RNA in several aerosol samples in 
different areas of two hospitals in Wuhan, China. The authors found 
the highest concentration of virus in temporary single toilet room 
without ventilation, concluding that SARS-CoV-2 may have the po-
tential to be transmitted via aerosols and indicating that room venti-
lation, open space, and proper use and disinfection of toilet areas can 
effectively limit the concentration of SARS-CoV-2 RNA in aerosols.
Given the high transmissibility of SARS-CoV-2, a plausible hy-
pothesis is that airborne transmission may be present also in the 
absence of aerosol-generating procedure and that a face-to-face 
conversation with an asymptomatic infected individual, even if both 
individuals take care not to touch, might be adequate to transmit the 
virus (Meselson, 2020).
Studies on flow physics demonstrated that a number of particles 
are emitted during breathing and speech (Anfinrud et al., 2020). Apart 
from large particles, breathing and talking also produce smaller and 
numerous ones, known as aerosol particles (Duguid, 1946), (Papineni 
& Rosenthal, 1997), (Morawska & Cao, 2020), Somsen et al., 2020). 
Certain persons called “superspreaders” produce many more aerosol 
particles than other persons (Asadi et al., 2019). This suggests that a 
susceptible individual inhaling aerosol may become infected.
Different authors (Chan, Yip, et al., 2020; Chan, Yuan, 
et al., 2020), (Zou et al., 2020), and (Hu et al., 2020) reported also 
the existence of asymptomatic individuals who tested positive for 
the SARS-CoV-2, and from very recently studies, there is evidence 
that many infected individuals who transmit SARS-CoV-2 are either 
minimally symptomatic or not symptomatic at all. An epidemiological 
study in China (Li, Guan, et al., 2020; Li, Pei, et al., 2020) calculated 
that about 86% of infections in Wuhan, China, were “undocu-
mented” individuals, those with “mild, limited, or no symptoms” who 
accordingly were never tested. The asymptomatic incubation period 
for individuals infected with SARS-CoV-2 has been reported to be 
~1–14 days, and it was confirmed that those without symptoms can 
spread the virus (Rothe et al. 2020).
Airborne transmission between asymptomatic individuals might 
be associated with the pandemic nature of the disease and the super 
rapid-spreading event. Some outbreak reports during choir practice 
(Hamner et al., 2020), in restaurants (Lu et al., 2020), or in fitness 
classes (Jang et al., 2020) have suggested the possibility of aerosol 
transmission in specific indoor locations, such as crowded and inad-
equately ventilated spaces (Leclerc et al., 2020). Despite the detec-
tion of RNA in environmental samples based on PCR-based assays is 
not indicative of viable virus that could be transmissible, results from 
these studies suggest that SARS-CoV-2 airborne transmission may 
be possible in confined spaces and in specific circumstances and set-
tings. To date, the WHO, together with the scientific community, has 
been actively discussing and evaluating whether SARS-CoV-2 may 
also spread through aerosols in the absence of aerosol-generating 
procedures, particularly in indoor settings with poor ventilation.
4  | AEROSOL- GENER ATING PROCEDURES 
AND AIRBORNE TR ANSMISSION IN THE 
DENTAL PR AC TICE
Aerosol-generating procedures are usually performed in the human 
mouth by dental professionals, and the oral mucosa has been rec-
ognized as a potentially high-risk route of SARS-CoV-2 infection (Xu 
et al., 2020), Peng et al., 2020). An aerosol cloud of particulate mat-
ter and fluid often is clearly visible during the use of rotary instru-
ments, ultrasonic scalers, air polishers, and air abrasion units (Micik 
et al., 1969). Each of these instruments removes material from the 
operative site that becomes aerosolized by the action of the rotary 
instrument, ultrasonic vibrations, or the combined action of water 
sprays and compressed air.
Using the bacterial growth method, the ultrasonic scaler has 
been shown to produce the greatest amount of airborne contami-
nation, followed by the air-driven high-speed handpiece, the air pol-
isher and various other instruments such as the air–water syringe 
and prophylaxis angles (Bentley et al., 1994, Legnani et al., 1994, 
Gross et al., 1992, Harrel, 1996). Interestingly, low level of aerosol 
production was also observed after dental extraction and oral exam-
ination (Hallier et al., 2010).
A study from Rautemaa et al. (2006) found a higher bacterial load 
in the aerosols at 1.5 meter from the oral cavity of the patient than 
in the aerosols within 1 meter from the patient. Chuang et al. (2014), 
based on a preliminary study from two patients, showed that bac-
terial aerosols contamination could spread a horizontal distance of 
100 cm and a vertical distance of 50 cm from a patient's oral cav-
ity, and remain airborne suspended for 20 min. Another study (Dutil 
et al., 2009) reported that aerosols production return to baseline 
2 hr after the dental treatment, with a potential for an airborne con-
taminant to enter the ventilation system and spread elsewhere.
Despite the actual absence of data on SARS-CoV-2 spreading in 
dental offices, very recent publications from general hospital and 
laboratory setting confirm surface contamination and provide ini-
tial evidence on whether the SARS-CoV-2 can be detected in the 
air, mostly in areas where aerosol-generating procedures are per-
formed. Results emphasized the importance of preventing or reduc-
ing microbial aerosols in the dental setting, in order to avoid cross 
contamination and guarantee a safe working environment.
5  | PRE VENTIVE ME A SURES IN THE 
DENTAL PR AC TICE
Different preventive measures have been described to reduce risk 
of infection for dental professionals during the outbreak of COVID-
19. The WHO strongly recommend a precheck triage (questionnaire 
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and temperature measurement) to early recognize possible patients 
with COVID-19. Specifically, the patient should also be asked, or 
temperature taken as the case may be, if he or she is running a fever 
(> 37.5 ºC) or suffering from flu-like symptoms, myalgia, unproduc-
tive cough, or diarrhea. Once a SARS-CoV-2 case is suspected, the 
dentist must immediately inform the health authorities. However, 
assuming that also presymptomatic or asymptomatic patients may 
be infective, other strategy should be used to minimize the risk of 
infection to dental personnel. Special precautions should be taken 
to minimize droplet and aerosol production, including the preven-
tion of the gag, cough, or vomiting reflexes leading to aerosols (Li 
et al., 2004).
Due to SARS-CoV-2 vulnerability to oxidation, preprocedural 
mouth rinse containing oxidative agents such as 0.5% povidone is 
recommended in order to reduce its salivary load (Bidra et al., 2020).
Whenever possible, handpieces and ultrasonic instruments 
should be avoided. Since no differences exist in the efficacy of 
manual or mechanical non-surgical periodontal procedures (Tunkel 
et al., 2002), manual instruments should be used.
In order to virtually eliminate all contamination arising from saliva 
or blood, Barnum (1864) described the use of a rubber dam. When 
a rubber dam can be used, aerosol composition is limited to the 
tooth material and any organisms contained within the tooth itself 
(Samaranayake et al., 1989), (Cochran et al., 1989), Samaranayake 
& Peiris, 2004). However, in some aerosol-producing dental proce-
dures (subgingival restorations, final steps of crown preparation) the 
use of a rubber dam is not possible. In these cases, high-volume vac-
uum suction/evacuator (HVE) can reduce 90% of aerosol production 
if correctly positioned near the handpiece and close to the mouth 
(Harrel & Molinari, 2004). Moreover, the 4-handed technique and 
anti-retraction dental handpiece with specially designed anti-retrac-
tive valves or other anti-reflux designs are useful for controlling in-
fection, so they are strongly recommended as an extra preventive 
measure for cross-infection.
With the aim of reducing airborne SARS-CoV-2 presence, room 
ventilation is strongly recommended, mostly in areas where aero-
sol-generating procedures are performed.
It must be emphasized that the dental team should not rely on a 
single precautionary strategy or device to minimize the risk of infec-
tion to dental personnel and other patients completely. Controlling 
dental aerosol is only one single step to reduce the risk of infection 
by a certain percentage. Further steps are clearly needed in order to 
reduce the remaining risk.
6  | CONCLUSIONS
In the absence of direct evidence on transmission of SARS-CoV-2 in 
dental practice, indirect evidence from clinical and laboratory set-
tings suggests that:
• Transmission routes of SARS-CoV-2 are the direct droplet spread, 
indirect contact spread, and airborne spread, confirming that 
dental professionals are at high risk of infection.
• Either minimally symptomatic or not symptomatic infected per-
sons transmit SARS-CoV-2, suggesting to considerate each pa-
tient in dental setting as a potential spreader.
• Aerosol reduction and other effective infection control strategies 
are needed to prevent the spread of SARS-CoV-2. In dental set-
ting, these may be:
a. preprocedural mouth rinse containing 1% hydrogen peroxide 
or 0.5% povidone, in order to reduce virus viability,
b. using manual instruments for periodontal treatment, in order 
to avoid aerosol production,
c. using a rubber dam, a high-volume vacuum suction/evacua-
tor, and the 4-handed technique, in order to reduce aerosol 
production,
d. room ventilation, in order to limit virus concentration in the air.
Other steps are needed to prevent the spread of SARS-CoV-2.
CONFLIC T OF INTERE S T
The authors have nothing to disclose.
AUTHOR CONTRIBUTION
Marco Clementini: Conceptualization; Writing-original draft. Mario 
Raspini: Conceptualization; Writing-original draft. Luigi Barbato: 
Writing-review & editing. Francesco Bernardelli: Writing-review & 
editing. Giovanni Braga: Writing-review & editing. Claudio Di Gioia: 
Writing-review & editing. Crisitiano Littarru: Writing-review & edit-
ing. Francesco Oreglia: Writing-review & editing. Eugenio Brambilla: 
Supervision. Ivo Iavicoli: Supervision. Vilma Pinchi: Supervision. Luca 
Landi: Validation; Writing-review & editing. Nicola Marco Sforza: 
Validation; Writing-review & editing. Raffaele Cavalcanti: Writing-
review & editing. Alessandro Crea: Writing-review & editing. Francesco 
Cairo: Conceptualization; Validation; Writing-review & editing.
PEER RE VIE W
The peer review history for this article is available at https://publo 
ns.com/publo n/10.1111/odi.13649.
ORCID
Luigi Barbato  https://orcid.org/0000-0002-0524-7980 
Francesco Cairo  https://orcid.org/0000-0003-3781-1715 
R E FE R E N C E S
Anfinrud, P., Stadnytskyi, V., Bax, C. E., & Bax, A. Visualizing speech-gen-
erated oral fluid droplets with laser light scattering. New England 
Journal of Medicine, 382, 2061–2063. https://doi.org/10.1056/
NEJMc 2007800
Asadi, S., Wexler, A. S., Cappa, C. D., Barreda, S., Bouvier, N. M., & 
Ristenpart, W. D. (2019). Aerosol emission and superemission during 
human speech increase with voice loudness. Scientific Reports, 9, 
2348.
ASHRAE. (2014). ASHRAE position document on airborne infectious 
diseases.
Barker, J., & Jones, M. V. (2005). The potential spread of infection caused 
by aerosol contamination of surfaces after flushing a domestic 
     |  5CLEMENTINI ET aL.
toilet. Journal of Applied Microbiology, 99(2), 339–347. https://doi.
org/10.1111/j.1365-2672.2005.02610.x
Bentley, C. D., Burkhart, N. W., & Crawford, J. J. (1994). Evaluating spat-
ter and aerosol contamination during dental procedures. JADA, 125, 
579–584.
Bidra, A. S., Pelletier, J. S., Westover, J. B., Frank, S., Brown, S. M., & 
Tessema, B. (2020). Comparison of in vitro inactivation of SARS 
CoV-2 with hydrogen peroxide and povidone-iodine oral anti-
septic rinses. Journal of Prosthodontics, 29, 599–603. https://doi.
org/10.1111/jopr.13220
Burke, R. M., Midgley, C. M., Dratch, A., Fenstersheib, M., Haupt, T., 
Holshue, M., Ghinai, I., Jarashow, M. C., Lo, J., McPherson, T. D., 
Rudman, S., Scott, S., Hall, A. J., Fry, A. M., & Rolfes, M. A. (2020). 
Active monitoring of persons exposed to patients with confirmed 
COVID-19 — United States, January–February 2020. MMWR. 
Morbidity and Mortality Weekly Report, 69, 245–246. https://doi.
org/10.15585/ mmwr.mm690 9e1ex terna licon
Chan, J. F., Yip, C. C., To, K. K., Tang, T. H., Wong, S. C., Leung, K. H., 
Fung, A. Y., Ng, A. C., Zou, Z., Tsoi, H. W., Choi, G. K., Tam, A. 
R., Cheng, V. C., Chan, K. H., Tsang, O. T., & Yuen, K. Y. (2020). 
Improved molecular diagnosis of COVID-19 by the novel, highly 
sensitive and specific COVID-19-RdRp/Hel real-time reverse tran-
scription polymerase chain reaction assay validated in vitro and 
with clinical specimens. Journal of Clinical Microbiology, 58(5), 
e00310-20.
Chan, J., Yuan, S., Kok, K. A.,To, K. K., Chu, H., Yang, J., Xing, F., Liu, J., Yip, 
C. C., Poon, R. W., Tsoi, H. W., Lo, S. K., Chan, K. H., Poon, V. K., Chan, 
W. M., Ip, J. D., Cai, J. P., Cheng, V. C., Chen, H., … Yuen, K. Y. (2020). 
A familial cluster of pneumonia associated with the 2019 novel coro-
navirus indicating person-to-person transmission: A study of a family 
cluster. The Lancet, 395, 514–523. https://doi.org/10.1016/S0140 
-6736(20)30154 -9
Chuang, C.-Y., Cheng, H.-C., Yang, S., Fang, W., Hung, P.-C., & Chuang, 
S.-Y. (2014). Investigation of the spreading characteristics of bacte-
rial aerosol contamination during dental scaling treatment. Journal of 
Dental Sciences, 9(3), 294–296.
Cochran, M. A., Miller, C. H., & Sheldrake, M. A. (1989). The efficacy of 
the rubber dam as a barrier to the spread of microorganisms during 
dental treatment. JADA, 119(1), 141–144.
de Wit, E., van Doremalen, N., Falzarano, D., & Munster, V. J. (2016). 
SARS and MERS: Recent insights into emerging coronaviruses. 
Nature Reviews Microbiology, 14, 523–534.
Duguid, J. P. (1946). The size and the duration of air-carriage of respi-
ratory droplets and droplet-nuclei. Epidemiology and Infection, 44(6), 
471–479. https://doi.org/10.1017/S0022 17240 0019288
Dutil, S., Meriaux, A., de Latremoille, M. C., Lazure, L., Barbeau, J., & 
Duchaine, C. (2009). Measurement of airborne bacteria and endo-
toxin generated during dental cleaning. Journal of Occupational and 
Environmental Hygiene, 6, 121–130.
Gross, K. B., Overman, P. R., Cobb, C., & Brockmann, S. (1992). Aerosol 
generation by two ultrasonic scalers and one sonic scaler: A compar-
ative study. The Journal of Dental Hygiene, 66, 314–318.
Guo, Z.-D., Wang, Z.-Y., Zhang, S.-F., Li, X., Li, L., Li, C. et al (2020). Aerosol 
and surface distribution of severe acute respiratory syndrome coro-
navirus 2 in hospital wards, Wuhan, China, 2020. Emerging Infectious 
Diseases, 26(7), 1583–1591.
Hallier, C., Williams, D. W., Potts, A. J., & Lewis, M. A. (2010). A pilot 
study of bioaerosol reduction using an air cleaning system during 
dental procedures. British Dental Journal, 209(8), E14.
Hamner, L., Dubbel, P., Capron, I., Ross, A., Jordan, A., Lee, J., Lynn, J., 
Ball, A., Narwal, S., Russell, S., Patrick, D., & Leibrand, H. (2020). 
High SARS-CoV-2 attack rate following exposure at a choir practice 
— Skagit County, Washington, March 2020. MMWR Morbidity and 
Mortality Weekly Report, 69, 606–610.
Harrel, S. K. (1996). Clinical use of an aerosol-reduction device with 
ultrasonic scaler. Compendium on Continuing Education in General 
Dentistry, 17, 1185–1193.
Harrel, S. K., & Molinari, J. (2004). Aerosols and splatter in dentistry: 
A brief review of the literature and infection control implications. 
Journal of the American Dental Association, 135(4), 429–437.
Hu, Z., Song, C., Xu, C., Jin, G., Chen, Y., Xu, X., Ma, H., Chen, W., Lin, 
Y., Zheng, Y. et al (2020). Clinical characteristics of 24 asymptom-
atic infections with covid-19 screened among close contacts in 
Nanjing, China. Science China – Life Sciences, 63, 706–711. https://
doi.org/10.1007/s1142 7-020-1661-4
Huang, C., Wang, Y., Li, X. et al (2020). Clinical features of patients in-
fected with 2019 novel coronavirus in Wuhan, China. The Lancet, 
395, 497–506.
Jang, S., Han, S. H., & Rhee, J.-Y. (2020). Cluster of coronavirus dis-
ease associated with fitness dance classes, South Korea. Emerging 
Infectious Diseases, 26(8), 1917–1920.
Judson, S. D., & Munster, V. (2019). Nosocomial transmission of emerging 
viruses via aerosol-generating medical procedures. Viruses, 11(10), 
940.
Laheij, A. M., Kistler, J. O., Belibasakis, G. N., Valimaa, H., & de Soet, J. J. 
(2012). Healthcare-associated viral and bacterial infections in den-
tistry. Journal of Oral Microbiology, 4, 1–10.
Leclerc, Q. J., Fuller, N. M., Knight, L. E., Funk, S., & Knight, G. M. (2020). 
What settings have been linked to SARS-CoV-2 transmission clus-
ters? Wellcome Open Research, 5, 83. https://doi.org/10.12688/ wellc 
omeop enres.15889.1
Legnani, P., Checchi, L., Pelliccioni, G. A., & D’Achille, C. (1994). 
Atmospheric contamination during dental procedures. Quintessence 
International, 25, 435–439.
Li, Q., Guan, X., Wu, P., Wang, X., Zhou, L., Tong, Y., Ren, R., Leung, K. S. 
M., Lau, E. H. Y., Wong, J. Y., Xing, X., Xiang, N., Wu, Y., Li, C., Chen, Q. 
I., Li, D., Liu, T., Zhao, J., Liu, M., … Feng, Z. (2020). Early transmission 
dynamics in Wuhan, China, of novel coronavirus-infected pneumo-
nia. New England Journal of Medicine, 382(13), 1199–1207. https://doi.
org/10.1056/NEJMo a2001316
Li, R. W., Leung, K. W., Sun, F. C., & Samaranayake, L. P. (2004). Severe 
acute respiratory syndrome (SARS) and the GDP. Part II: Implications 
for GDPs. British Dental Journal, 197(3), 130–134. https://doi.
org/10.1038/sj.bdj.4811522
Li, R., Pei, S., Chen, B., Song, Y., Zhang, T., Yang, W., & Shaman, J. (2020). 
Substantial undocumented infection facilitates the rapid dissemina-
tion of novel coronavirus (covid-19). Science, 368, 489–493. https://
doi.org/10.1126/scien ce.abb3221
Liu, J., Liao, X., Qian, S., Yuan, J., Wang, F., Liu, Y., Wang, Z., Wang, 
F.-S., Liu, L., & Zhang, Z. (2020). Community transmission of se-
vere acute respiratory syndrome coronavirus 2, Shenzhen, China, 
2020. Emerging Infectious Diseases, 26(6), 1320–1323. https://doi.
org/10.3201/eid26 06.200239
Liu, Y., Ning, Z., Chen, Y., Guo, M., Liu, Y., Gali, N. K., Sun, L., Duan, Y., 
Cai, J., Westerdahl, D., Liu, X., Xu, K., Ho, K. F., Kan, H., Fu, Q., & 
Lan, K. Aerodynamic analysis of SARS-CoV-2 in two Wuhan hospi-
tals. Nature, 582(7813), 557–560. https://doi.org/10.1038/s4158 
6-020-2271-3
Lu, J., Gu, J., Li, K., Xu, C., Su, W., Lai, Z., Zhou, D., Yu, C., Xu, B., & Yang, 
Z. (2020). Early Release-COVID-19 Outbreak Associated with Air 
Conditioning in Restaurant, Guangzhou, China, 2020. Emerging 
Infectious Diseases, 26(7), 1628–1631. https://doi.org/10.3201/eid26 
07.200764
Meselson, M. (2020). Droplets and aerosols in the transmission of SARS-
CoV-2. New England Journal of Medicine, 382(21), 2063. https://doi.
org/10.1056/NEJMc 2009324
Micik, R. E., Miller, R. L., Mazzarella, M. A., & Ryge, G. (1969). Studies 
on dental aerobiology, I: Bacterial aerosols generated during dental 
6  |     CLEMENTINI ET aL.
procedures. Journal of Dental Research, 48(1), 49–56. https://doi.
org/10.1177/00220 34569 04800 12401
Morawska, L., & Cao, J. (2020). Airborne transmission of SARS-CoV-2: 
The world should face the reality. Environment International, 139, 
105730.
Papineni, R. S., & Rosenthal, F. S. (1997). The size distribution of droplets 
in the exhaled breath of healthy human subjects. Journal of Aerosol 
Medicine Pulmonary Drug Delivery, 10(2), 105–116. https://doi.
org/10.1089/jam.1997.10.105
Peng, X., Xu, X., Li, Y. et al (2020). Transmission routes of 2019-nCoV and 
controls in dental practice. International Journal of Oral Science, 12, 9.
Petti, S. (2016). Tuberculosis: Occupational risk among dental healthcare 
workers and risk for infection among dental patients. A meta-narra-
tive review. Journal of Dentistry, 49, 1–8.
Rautemaa, R., Nordberg, A., Wuolijoki-Saaristo, K., & Meurman, J. H. 
(2006) Bacterial aerosols in dental practice‹a potential hospital in-
fection problem? The Journal of Hospital Infection, 64, 76–81.
Rothe, C., Schunk, M., Sothmann, P., Bretzel, G., Froeschl, G., Wallrauch, 
C., Zimmer, T., Thiel, V., Janke, C., Guggemos, W., Seilmaier, M., 
Drosten, C., Vollmar, P., Zwirglmaier, K., Zange, S., Wölfel, R., & 
Hoelscher, M. (2020). Transmission of 2019-nCoV Infection from an 
Asymptomatic Contact in Germany. New England Journal of Medicine, 
382, 970–971. https://doi.org/10.1056/NEJMc 2001468
Samaranayake, L. P., & Peiris, M. (2004). Severe acute respiratory syn-
drome and dentistry: A retrospective view. Journal of the American 
Dental Association, 135, 1292–1302.
Samaranayake, L. P., Reid, J., & Evans, D. (1989). The efficacy of rubber 
dam isolation in reducing atmospheric bacterial contamination. ASDC 
Journal of Dentistry for Children, 56, 442–444.
Somsen, G. A., van Rijn, C., Kooij, S., Bem, R. A., & Bonn, D. (2020). Small 
droplet aerosols in poorly ventilated spaces and SARS-CoV-2 trans-
mission. The Lancet Respiratory Medicine, 8(7), 658–659.
Szymańska, J. (2007). Dental bioaerosol as an occupational hazard 
in a dentist's workplace. Annals of Agricultural and Environmental 
Medicine, 14(2), 203–207.
To, K.-K.-W., Tsang, O.-T.-Y., Leung, W.-S. et al Temporal profiles of viral 
load in posterior oropharyngeal saliva samples and serum antibody 
responses during infection by SARS-CoV-2: an observational cohort 
study. The Lancet Infectious Diseases, 20(5), 565–574. https://doi.
org/10.1016/S1473 -3099(20)30196 -1
Tran, K., Cimon, K., Severn, M., Pessoa-Silva, C. L., & Conly, J. (2012). 
Aerosol generating procedures and risk of transmission of acute re-
spiratory infections to healthcare workers: A systematic review. PLoS 
One, 7, e35797.
Tunkel, J., Heinecke, A., & Flemmig, T. F. (2002). A systematic review of ef-
ficacy of machine-driven and manual subgingival debridement in the 
treatment of chronic periodontitis. Journal of Clinical Periodontology, 
29(Suppl 3), 72–81; discussion 90–1.
Van Doremalen, N., Bushmaker, T., Morris, D. H., Holbrook, M. G., 
Gamble, A., Williamson, B. N., Tamin, A., Harcourt, J. L., Thornburg, 
N. J., Gerber, S. I., Lloyd-Smith, J. O., de Wit, E., & Munster, V. J. 
(2020). Aerosol and surface stability of SARS-CoV-2 as compared 
with SARS-CoV-1. New England Journal of Medicine, 382, 1564–1567.
Wells, W. F. (1934). On airborne infection: Study II. Droplet and droplet 
nuclei. American Journal of Epidemiology, 20(3), 611–618.
World Health Organization. (2014). Infection prevention and control of 
epidemic- and pandemic-prone acute respiratory infections in health 
care. World Health Organization. https://apps.who.int/iris/bitst 
ream/handl e/10665/ 11265 6/97892 41507 134_eng.pdf?seque 
nce=1
World Health Organization. (2020). Modes of transmission of virus caus-
ing COVID-19: implications for IPC precaution recommendations. World 
Health Organization. https://www.who.int/news-room/comme ntari 
es/detai l/modes -of-trans missi on-of-virus -causi ng-covid -19-impli 
catio ns-for-ipc-preca ution -recom menda tions
Xu, R., Cui, B., Duan, X., Zhang, P., Zhou, X., & Yuan, Q. (2020). Saliva: 
Potential diagnostic value and transmission of 2019-nCoV. 
International Journal of Oral Science, 12, 11. https://doi.org/10.1038/
s4136 8-020-0080-z
Zemouri, C., Awad, S. F., Volgenant, C. M. C., Crielaard, W., Laheij, A. M. 
G. A., & de Soet, J. J. (2020). Modeling of the transmission of coro-
naviruses, measles virus, influenza virus, mycobacterium tubercu-
losis, and legionella pneumophila in dental clinics. Journal of Dental 
Research, 99(10), 1192–1198.
Zemouri, C., de Soet, H., Crielaard, W., & Laheij, A. (2017). A scop-
ing review on bio-aerosols in healthcare and the dental environ-
ment. PLoS One, 12(5), e0178007. https://doi.org/10.1371/journ 
al.pone.0178007
Zhou, P., Yang, X.-L., Wang, X.-G., Hu, B., Zhang, L., Zhang, W., Si, H.-
R., Zhu, Y., Li, B., Huang, C.-L., Chen, H.-D., Chen, J., Luo, Y., Guo, 
H., Jiang, R.-D., Liu, M.-Q., Chen, Y., Shen, X.-R., Wang, X., … Shi, 
Z.-L. (2020). A pneumonia outbreak associated with a new coronavi-
rus of probable bat origin. Nature, 579(7798), 270–273. https://doi.
org/10.1038/s4158 6-020-2012-7
Zhu, N. A., Zhang, D., Wang, W., Li, X., Yang, B. O., Song, J., Zhao, 
X., Huang, B., Shi, W., Lu, R., Niu, P., Zhan, F., Ma, X., Wang, D., 
Xu, W., Wu, G., Gao, G. F., & Tan, W. (2020). A novel coronavi-
rus from patients with pneumonia in China, 2019. New England 
Journal of Medicine, 382, 727–733. https://doi.org/10.1056/
NEJMo a2001017
Zou, L., Ruan, F., Huang, M., Liang, L., Huang, H., Hong, Z., Yu, J., Kang, M., 
Song, Y., Xia, J., Guo, Q., Song, T., He, J., Yen, H.-L., Peiris, M., & Wu, 
J. (2020). SARS-CoV-2 Viral Load in Upper Respiratory Specimens of 
Infected Patients. New England Journal of Medicine, 382, 1177–1179. 
https://doi.org/10.1056/NEJMc 2001737
SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.
How to cite this article: Clementini M, Raspini M, Barbato L, 
et al. Aerosol transmission for SARS-CoV-2 in the dental 
practice. A review by SIdP Covid-19 task-force. Oral Dis. 
2020;00:1–6. https://doi.org/10.1111/odi.13649
